Generation of potent dendritic cells with improved migration ability through p-cofilin and sarco/endoplasmic reticulum Ca(2+) transport ATPase 2 regulation.
It is important to improve the migratory ability of dendritic cells (DCs) and to increase DC potency for successful DC-based cancer immunotherapy. The intracellular Ca(2+) signaling pathway has an important role on the regulation of DC migration. Our preliminary studies revealed that sarco/endoplasmic reticulum Ca(2+) transport ATPase 2 (SERCA2) expression was inversely related to DC migratory capacity, and the expression level of p-cofilin and SERCA2 on mature DCs showed a counter-trend. We selected the appropriate six maturation cocktails on the basis of the expression levels of SERCA2 and p-cofilin and investigated the functional characteristics and migratory capacity of mature DCs. Among the these six maturation cocktails, DCIFN-γ/IL-1β/Poly-I:C showed potent type 1 immune response with interleukin (IL)-12p70 production and strong Th1-polarization, and this DC elicited strong antigen-specific cytotoxic T-lymphocyte responses. Interestingly, DCIFN-γ/IL-1β/Poly-I:C showed lower expression of SERCA2 and higher expression of p-cofilin compared with those matured with the use of other cocktails. In vitro migration assay showed that DCs matured with the use of this maturation cocktail had significantly increased migratory ability compared with αDC1s and other DCs. Interferon-γ, IL-1β and Poly-I:C maturation cocktail may be used in the field of cancer immunotherapy to generate potent immune-stimulatory DCs with improved type 1 immune response and migration capacity.